Dans cet article nous fournissons un survol de la foresterie au Canada et introduisons quelques-unes des tendances émergentes et des questions qui façonnent le secteur forestier canadien. Nous fournissons de l'information contextuelle sur les ressources naturelles, le rôle de la foresterie dans les économies provinciales et nationale de même que sur le cadre général de politiques à partir duquel les questions forestières sont analysées. Nous décri-vons les tendances émergentes dans l'industrie forestière en termes des changements de la valeur des ressources forestières et de l'internationalisation des questions forestières. Nous soulignons un défi commun aux hommes politiques, celui de développer une politique environnementale flexible qui pourra répondre aux changements dans les valeurs des gens tout en assurant que le secteur des produits forestiers demeurera compétitif internationalement. En faisant référence aux articles de cette parution spéciale nous soulignons quelques réactions, en termes de politiques publiques, à ces tendances émergentes et quelques politiques alternatives que le Canada pourrait appliquer.
INTRODUCTION
A fter Russia, Canada has the world's largest forest cover, some 453 million hectares. Much of Canada's forests remain in their natural state, mainly because many regions are difficult to access and, in terms of global forestry, they are marginal in that the costs of access exceed the benefits of timber harvest. This is true particularly in the north where trees grow slowly, sometimes taking 200 years to reach maturity. However, even in British Columbia's coastal region, where concerns have been expressed about the disappearing temperate rain forest, 1.5 million hectares of undeveloped watersheds remain, with 18.3 percent of those already protected and an additional 10.3 percent being considered for potential protection (British Columbia Ministry of Forests 1992) . In the boreal forest zone that covers most of Canada, exploitation had been limited by broadleaf species, which, until recent developments in pulping technology, had been considered weed species. Now large areas located immediately north of the Great Plains are being harvested for pulpwood, but areas further north remain relatively untouched by harvest systems.
Public ownership of forestlands characterizes Canada, with federal and provincial governments together owning more than 90 percent of all forestlands. This is greater by far than for any other major forest jurisdiction, with the exception of the US Pacific Northwest (56 percent public ownership) and the former Soviet states (100 percent state ownership). Not surprisingly, public forest policy in Canada is paramount. Exploitation of Canada's forests has almost always been driven by the (real or perceived) need for regional development and the desire of governments to collect the rents associated with natural forests. Forest companies continue to receive rights to harvest timber in exchange for creating jobs and payment of stumpage fees and other taxes. More recently, governments have sought to balance timber harvesting with environmental concerns, under the rubric of multiple use. While reducing fibre availability in some cases, governments continue to be interested in employment, hoping to squeeze more jobs out of the sector by encouraging secondary manufacturing.
In addition to the above policy issues, international forestry issues are important for Canada. An ongoing trade dispute with the US about lumber, international certification of forest management practices, use of chlorine (versus mechanical and closed-loop processes) in pulp making, and environmentalist lobbying against Canadian forest products have been on the policy agenda at one time or another in the past several years. The purpose of this edition of Canadian Public Policy -Analyse de Politiques is to explore only a small number of current and ongoing policy issues relating to Canada's forests and its forest industry. Specifically, this edition investigates changing values of forest resources and the internationalization of forestry issues, and how public policy is responding to these changes.
In this first paper, we provide an overview of forestry in Canada that includes information regarding the natural resource base, the role of forestry in the national and provincial economies, and the general policy framework within which forestry issues are addressed. We then describe how the contributions in this issue identify some emerging trends in forest policy.
BACKGROUND TO CANADA'S FOREST SECTOR Canada has eight major forest regions that house more than 200,000 species of flora and fauna. 1 The largest of these, the boreal forest, is present in every province and territory except Nova Scotia and Prince Edward Island. Although Canada's forests are largely dominated by coniferous species, deciduous species are frequent. Deciduous trees include ten species of maple with one or more of these species growing in every province and territory of Canada.
Forests make up almost 42 percent of Canada's roughly 1 billion hectares (Canadian Council of Forest Ministers 1997) . This area represents approximately 22 percent of the forests covering industrialized countries (World Resources Institute 1994) . Of these industrialized countries, Canada has the most forested area per person at approximately 17 hectares. Some 57 percent of Canada's forestland is considered to be "commercial forest" capable of producing a range of timber and non-timber products (Canadian Council of Forest Ministers 1997).
But only approximately half of this commercial area is currently managed for timber production. The remainder is either unallocated (38 percent) or protected (12 percent). Of the 237 million hectares in the commercial forest, softwoods make up 63 percent, mixed-woods 22 percent, and deciduous species 15 percent. Approximately 44 percent of Canada's commercial forests were, in 1993, considered to be "mature, old, or mixed-aged forests," with a slightly lower amount (40 percent) in the "young forest" category. Despite the "old-growth characteristics" of much of Canada's forests, Canada's forests are quite dynamic. During 1994, 11.6 million hectares of forestland in Canada suffered from moderate to severe insect defoliation, and 6.2 million hectares were burned by forest fires. These figures compare with an annual timber harvested area of approximately 1 million hectares in 1994. Despite losses of 4.5 billion m 3 between 1979 and 1993, due to insect, fire, disease, and harvesting, the net commercial forest volume increased by approximately 1 billion m 3 , due to the growth of regenerated and standing timber.
Canadian Forest Products in International, National and Provincial Economies
Canada is the largest player in the world's $150 billion wood products export market, accounting for approximately 20 percent of the market in 1994. Although Canada's share of the world market has been decreasing, from about 23 percent in 1965, this decline has occurred in a market that has increased some 3.5 times between 1961 and 1990. Canada's exports of lumber accounted for 46 percent of world trade, while Canada's share of world newsprint and pulp exports in 1994 were, respectively, 53 percent and 34 percent. In general, Canada's share of world newsprint markets has decreased over time, while lumber has captured an increasing share and pulp has maintained a relatively constant share. All told, forest product exports contributed $27.8 billion (1994) Figure 1 it is clear that BC exports the lion's share of Canada's forest products, consisting largely of softwood lumber with significant amounts of woodpulp. Quebec and Ontario are significant producers of newsprint and softwood lumber. The importance of the forestry sector to domestic consumption, or the relative size of the forestry sector to the size of the provincial economy is not captured in Figure 1 . Figure 2 indicates the regional importance of forest products; the proportions of jobs attributable directly and indirectly to the forest products sector were provided by province. All provinces are shown to have significant forestry sector employment with British Columbia, New Brunswick, and Quebec having the highest percentages.
Non-Timber Goods and Services
Canada's forests are increasingly recognized for their importance beyond production of commercial timber products. As mentioned, Canada's forests provide habitat for over 200,000 species of plants and animals, some of which are considered to be in jeopardy. Table 1 indicates the numbers of forestdwelling species at risk as of 1995. Wood-harvesting practices have been altered and protected areas set aside. Between 1960 and 1996, the protected area increased from 22.1 to 78.8 million hectares. Protected areas now occupy approximately 7.9 percent of Canada's total area, with both federal and provincial governments having accepted goals of raising this to 12 percent. Towards this end, approximately 100 protected areas were set aside in 1995-96 alone, totaling 2.5 million hectares.
Canada's forests also play an important role in global carbon cycles, and are significant for global warming policy (Forestry Canada 1993). Canada's forest biomass, soils, and products store approximately 89 billion tonnes of carbon, while forest peatlands contain 135 billion tonnes. The forest sector released approximately 163 million tonnes of carbon to the atmosphere in 1986. Some 17 percent of this amount was due to industrial activity, with the remainder due to natural processes. During the same period, 235.1 million tonnes of carbon were accumulated within the forest sector for a net surplus of 72.1 million tonnes. Including all sectors, Canada contributes approximately 2 percent to global carbon emissions with net emissions of approximately 120 million tonnes. Economic aspects of carbon sequestration and forestry's role in global warming are discussed in this special issue by Stennes, Krcmar-Nozic, and van Kooten.
Forest-related tourism and recreation are also important components of the forest landscape. As an indicator of the importance of forest-based recreation, national park visits increased between 1988 and 1994 from approximately 25 million to 30 million, with many from foreign countries, such as Japan and Germany. Banff National Park alone received more than 7.6 million visitors.
Canadian Forest Policy Frameworks
Regulatory jurisdiction over Canada's forests was largely transferred from federal to provincial hands in 1930 (Moen 1990 ). The federal government did, however, maintain control over fisheries and Indian affairs, both of which may have major impacts on forest regulatory actions. The federal government has also been active in forest policy, dealing with issues relating to climate change, establishing an international system of model forests, and establishing criterion, indicators, and certification standards for sustainable forest management practices.
The provinces have, for the most part, maintained forested areas under provincial government control (Figure 3) . Overall, 94 percent of the forested land is publicly owned with 71 percent under provincial jurisdictions and 23 percent under federal and territorial jurisdictions. Proportionately, the larger private holdings are located primarily in the eastern provinces of Nova Scotia and New Brunswick, although significant forest lands in Quebec and Ontario are in private lands (Figure 3 ).
Despite the predominance of public ownership, forest resources are largely harvested and frequently managed by private companies or individuals. The provincial policy frameworks that set out the conditions for private parties to operate on Crown lands are known as forest tenures. These conditions specify what tenure holders can and cannot do, and are increasingly administered within land-use planning frameworks. Although tenure arrangements vary within and between provinces, there are similarities that emerge between large, medium, and small tenures (Haley and Luckert 1990 ).
Larger tenures generally allow integrated forest companies rights to harvest an annual allowable cut (AAC) within a defined area of sufficient size to supply a wood processing facility. The large economies of scale associated with manufacturing pulp cause most pulp mill operators to hold these types of tenures. Agreements are generally 25 years long and may have provisions that allow them to be renewed or replaced with a new 25-year term every 5 years. The private company is generally responsible for most aspects of forest management that must follow prescribed standards for harvesting, regeneration, and non-timber forest values. The companies' plans and field operations are generally monitored and policed by provincial forest services.
Medium-sized tenures are frequently held by large integrated companies or smaller firms. These tenures generally provide rights for a given volume of timber that may be cut in various places within a forest management unit. It is common for such tenures to be allocated to sawmills that have smaller economies of scale than pulp mills. These types of agreements are generally 10 to 15 years long with options for renewal and/or replacement. Management responsibilities are generally less than for the large-sized tenures, with the government generally responsible for calculating the AAC, and sometimes for forest renewal. As with large forest tenures, there are generally highly detailed regulations governing harvesting, regeneration, and the maintenance of non-timber values.
Small-sized tenures may allocate rights to harvest miscellaneous types of timber for various purposes. In general, these tenures are held by small firms or private individuals over periods of less than five years. These tenures are generally not renewable but may be applied for repeatedly. Management responsibilities usually remain with the provincial forest services that conduct spot checks on harvesting to ensure that practices fall within regulations.
Tenure holders must generally pay a number of fees, the most important being stumpage. Stumpage is a price per cubic meter that is levied on all timber cut by the tenure holder. A variety of stumpage collection systems are in place to capture some of the forest wealth on behalf of the public (Luckert and Bernard 1993) . How governments capture rent (wealth) is the topic of the paper by Grafton, Lynch and Nelson in this special issue.
Underlying most federal and provincial policy initiatives is a concept of "Sustainable Forest Management." This emerging paradigm seeks to define means of sustainably managing multiple forest resources among frequently competing uses in order to further social objectives. Concerns over the sustainability of historic practices have brought a great deal of attention to natural processes and how current forest uses may better mimic such processes. However, concerns have been raised about the degree to which a harvesting pattern that mimics, for example, a forest fire, contributes to or inhibits natural ecological processes.
Transitions
The forest industry is in a state of transition. As part of an increasingly global marketplace, Canada's domestic industry cannot be insulated from changes elsewhere. Some of these changes, such as increasing environmental activism, are also a part of the Canadian landscape but others, such as changing patterns of trade, are exogenous influences on our domestic industry.
Changing values are driving many new policy initiatives in Canada's forest sector. In addition to timber outputs, forests have come to symbolize the health of the planet, are recognized as a source of biodiversity and provide many environmental services, such as carbon sequestration, and water and air filtration. Accordingly, the public is increasingly concerned that forests are managed to provide the full range of such services. In response to this pressure, the industry is beginning to focus on sustainable forests rather than the traditional goal of sustained yield in which forests were managed to ensure a continuous flow of timber products. Companies now recognize the importance of providing a sustainable flow of all benefits associated with forests.
Increasing internationalization magnifies the effect of changing values on Canada's forest sector and hampers our ability to deal with some of the issues. Canadian environmental groups have elicited the support of international groups in their fight for sustainability of ecosystems. On other occasions, international environmental groups have led independent actions against Canada's forest industry. These activities have the potential to influence trade and market share.
In some international developments in the forest industry it is difficult to separate "environmental" motivation from "market share" motivation. Are all the international pressures on Canada's forest industry a result of changing values or are some pressures attempts to restrict market access? The move towards certification of forest products, for example, can be seen as a means of ensuring that forests are managed appropriately or as a non-tariff barrier. Similarly, the line between environmental and market share motivation becomes blurred when companies may lose market share if they are not environmentally certified. In this special issue, Haener and Luckert examine the economic and welfare aspects of certification.
Another trend affecting Canada is the changing nature of international forest product markets. Canada's traditional competitive advantage has been access to cheap sources of raw fibre. This competitive advantage has been eroded by environmental activism aimed specifically at stopping harvests of oldgrowth forests, competition from plantation forests with short rotations in Asia and South America, and the development of new technologies that allow "lower quality" fibre to be used to make high quality end products.
The challenge to policymakers in Canada is to remain flexible enough to respond to changes in public values while ensuring that the forest products sector remains competitive and able to respond to international pressure. In this special issue of Canadian Public Policy -Analyse de Politiques eight papers review a variety of topics related to the forest sector and provide some insight into some of the critical policy issues. Several of these papers focus on British Columbia because of the relative importance of forestry in that province, and because several recent events in that province are useful case studies to explore some of the issues more thoroughly. In the following section we introduce some of the relevant policy issues and provide context to how the papers fit into a policy framework.
OVERVIEW OF THE SPECIAL ISSUE: EMERGING POLICY ISSUES
In addition to the historic themes of employment and revenue, it is clear that two important new themes concern forest policymakers -changing values and the globalization of forestry, including internationalization of the forest industry. The eight papers in this volume deal with various aspects of these themes.
The first paper, by Delcourt and Wilson, is motivated by British Columbia's "jobs and timber accord," whereby the provincial government is hoping to increase employment in the sector, using its control over fibre to obtain industry support. Delcourt and Wilson examine forest job creation in other jurisdictions to determine the extent to which the BC forest sector might generate more employment without actually harvesting more trees.
In the second paper, Globerman and his colleagues explore the impact of internationalization on Canadian forestry operations in a paper entitled "Innovation, Strategy and Canada's Forest Products Industry." The authors review global changes to the industry and evaluate how Canadian industry has responded to these changes with corporate level strategies and innovation, and specifically R&D performance in forestry. They find that Canada lags behind other countries in terms of innovation and explore some of the reasons for this lag. They then discuss the position impact on the industry of alternative strategies for promoting innovation.
Canada's primary trading partner is the United States and, due to transportation costs, we maintain a significant competitive advantage in accessing this market. However, our relative dependence on the US as a market for Canadian wood products makes us vulnerable to US interference in domestic policy. In the third paper of this volume, entitled "The Role of Rent and Forest Policy in British Columbia's Stumpage System," Grafton, Lynch, and Nelson explore how US actions can affect Canadian policy.
The authors review the softwood lumber trade dispute with the US and the BC rent and stumpage system in relation to this dispute. They suggest that the trade dispute arises more out of concern for market share than concern that Canadian producers are unfairly subsidized as traditionally espoused.
New paradigms of forest management are influencing policy processes and practical level responses within incentive frameworks created by policies. Adamowicz and Veeman explore changing forest management paradigms in response to changing values in the paper "Forestry and the Environment." They discuss two possible approaches to incorporating environmental concerns into forestry: a social policy perspective based on more traditional multiple-use management and a newer approach based on the natural-disturbance paradigm. They find that both approaches are difficult to implement and a combination may be required to optimally combine forest management for timber production with environmental concerns.
In response to changing values, the government may need to develop a variety of new regulations or modify existing policy instruments. Two papers are presented in this special issue that analyze current policy approaches to managing forest resources in response to changing values. In the first paper, "Estimating Economic Costs of Nature Protection: British Columbia's Forest Regulations," van Kooten and Wang estimate the costs and benefits of BC's Forest Practices Code. The Code was implemented in 1994 and provides rigorous guidelines for forest management activities intended to protect biodiversity. However, the authors find that the costs to society of the Code likely outweigh its benefits. Although this result supports recent government action to relax enforcement of the Code in recognition of the high costs it imposes on the industry, the findings also suggest that current policy may not effectively deal with issues arising out of changing values. In the paper, "Planning for Sustainability of Forests in British Columbia Through Land Use Zoning," Sahajananthan, Haley, and Nelson examine an alternative to increased forest regulation. They recommend land-use zoning to set aside some forest areas for the primary purpose of timber production and others primarily for the production of nontimber values. This differs from the current case in BC in which most areas are managed for multiple uses. Using a case study, the authors show how much timber rents may increase by managing given areas for timber production, as opposed to multiple use. They further suggest that this approach to land-use zoning would facilitate necessary reforms to Crown forest tenures.
Canada's forest policies are increasingly having international consequences. Environmental groups from Europe have used various tactics, ranging from boycotts and blockades, to influence forest management in Canada. In response to consumer demands for stricter environmental standards, a number of systems are being developed that include forest certification and ecosystem management. These programs can inform consumers about forest management, thereby internalizing in the marketplace societal concerns regarding the environment. Haener and Luckert address this issue in a paper entitled "Forest Certification: Economic Issues and Welfare Implications." They indicate that governments can use certification to control market access. A certification program that would be detrimental to Canadian forestry is one in which products are only certifiable if they come from second growth forests. This effectively acts as a non-tariff barrier restricting Canada's entry into the market because much of Canada's timber originates with natural (original) forests. Furthermore, international bodies have responded to changing values of their constituents by developing global conventions on a variety of issues. These conventions have a direct effect on Canadian domestic policy since, as a signatory to an agreement, Canada commits to the established objectives through changes to domestic policy and practices.
Another example of an international priority affecting Canadian domestic policy is the issue of climate change. In the final paper in this volume, entitled "Climate Change and Forestry: What Policy for Canada?" Stennes, Krcmar-Nozic, and van Kooten examine the economic and policy aspects of climate change as they relate to forestry in Canada. As a signatory to the Framework Convention on Climate Change in Rio de Janeiro in June 1992, and more recently an accord in Kyoto, Japan, Canada has agreed to significant reductions in CO 2 emissions. This paper demonstrates that carbon sequestration strategies may be insufficient to meet these targets, and that other approaches will be required in addition to changing forest policy to meet these targets.
In the end the topics of these papers represent only a small sampling of forest policy issues. Given the importance of Canada's forest inventories and of forestry to the domestic economy and the size of Canadian wood-product exports in the global market, it is surprising that more attention has not been focused on the forestry sector. However, as the environment becomes more important in the minds of the public, this could well change.
NOTES
The authors wish to thank C. van Kooten for extensive helpful comments on an earlier draft and the Sustainable Forest Management Network for funding support.
1 Much of the background information in this section and ones that follow is based on Natural Resources Canada (1996) . Statistics from other sources are indicated.
2 Prince Edward Island and the Yukon and Northwest Territories are omitted from the following descriptions as their role in the forest products sector is quite small.
